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PRODUCTION/PURCHASE MANAGEMENT
'PROCESSING SYSTEM AND METHOD

BACKGROUND OF THE INVENTION
The present invention generally relates to produc-

tion/purchase management processing systems and

methods, and more particularly to production/purchase
management processing system and method which inte-

grate the so-called material requirement planning

(MRP) system and the pro_]ect order system.

The project order system is a system which makes the
| arrangemcnts for parts and intermediate products form-
ing the final products for each final product which is to
be delivered to the customer. The product number is
assigned to each final product, and the purchase, assem-
~ bling plan for the daily routine, the progress manage-

‘ment, the cost accounting and the like are made in units

of product numbers. Hence, even when there are parts
and intermediate products which are common to the
different final products, the planning and management
‘thereof are made independently.
- When managing production of products, different
management systems are required depending on the
characteristics of the products. In other words, some
products are planned and mass produced, while other
products are produced 1n small numbers on receipt of an
order.

The MRP system is known as a system for managing
planned mass production of products. According to the
MRP system, the needs are consolidated depending on
the item and period for each required item of a plurality
of products. Hence, when there is a production order
for an item, it is unclear to which product the item of
the productlon order belongs. In addition, the MRP
system is unsuited for managing the progress of the
- production and the cost for each final product (ordered
‘item). For these reasons, the MRP system is unsuited for
‘application to products which are produced in small
numbers on receipt of an order.

On the other hand, the project order system is suited
for application to products which are produced on
receipt of an order because the parts of the final product
“as well as the final product are assigned the same num-
ber with strings. “‘With strings” means that the purchase
orders of the parts, the assembling orders for the inter-
mediate products and the assembling orders for the final
products are correlated in units of the final product
according to the project order system. However, it is
difficult to cope with surplus parts and short delivery
time limit.

FIGS. 1A, 1B and 1C are diagrams for explaining the '

concept of the MRP system.
FI1G. 1A shows that a final product A is formed from
parts B and P, and the part B is formed from parts C, .
. In addition, a final product X is formed from parts
. Furthermore, a final product Y is formed from
. , and the part Qis formed from parts B, . .

B,
parts Q

In this case, the part B is required in a second level of
the product A, the second level of the product X and
the third level of the product Y. When obtaining the
products A, X and Y with delivery time limits which
are approximately the same, a schedule i1s made as
shown in FIG. 1B for the part B when the MRP system
is employed and the production order is made so that
the schedule can be kept. In FIG. 1B, the number of the
products A required is 30 for the first week, 40 for the
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second week and 50 for the third week. The number of
the products X required is 10 for the first week, 50 for
the second week and 15 for the third week. The sched-
ule for the product Y and the parts P and Q is omitted
for the sake of convenience. According to the schedules
shown in FIG. 1B, the number of the parts B required is
120 for the first week, 200 for the second week and 300
for the third week.

FIG. 1C shows a schedule B(A) for the parts B re-
quired by the product A, a schedule B(X) for the parts
B required by the product X and a schedule B(Y) for the
parts B required by the product Y, for the first, second

~ and third weeks. The schedules for the products A, X,
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. shown in FIG. 1B are called a master production
schedule and the master production schedule is formed
based on the hierarchical structure of the products A, X
and Y and the schedules shown in FIG. 1C. However,
in the master production schedule, there is no informa-
tion related to how many of the parts B, for example,
are required by the products A, X and Y. In other
words, there is no corresponding information to link
each part and each product.

A modification of the MRP system has been pro-
posed to indicate to which product each part belongs
with strings. However, if the correspondence of each
part and the product is indicated, an extremely long
processing time is required to indicate the correspon-
dence of the part and product and an extremely large
filing space is required to store information related to

- the correspondence.

FIG. 2 is a diagram for explaining the processing of
the MRP system. FIG. 2 shows a production planning
processor 1 which carries out a production planning
process for each item, a master production schedule 2
which is made up of the schedules for the products A, X
and Y, a product construction/item master 3 for storing
information related to items which are required when
obtaining each product, stock/remaining order infor-
mation 4 for supplying information related to the pres-
ent stock (or stock guantity) and the remaining orders
for each item, a purchase planning order 5 for satisfying
a required number of an arbitrary item by purchase, and
a production planning order 6 for satisfying a required
number of an arbitrary item by production.

The item refers to the product or the part which
forms the product.

In the case shown in FIGS. 1A through 1C, the pro-
duction planning order 6 for the part B is output as 120
for the first week, 200 for the second week and 300 for
the third week.

But as described above, the information shown in
F1G. 1C does not exist in the production planning order
6 when the MRP system is employed. For this reason,
there is a problem in that the MRP system is unsuited
for producing the products on receipt of an order.

SUMMARY OF THE INVENTION

Accordingly, it is a general object of the present
invention to provide a novel and useful production/pur-
chase management processing system in which the
problem described above is eliminated.

The above and other objects of the present invention
are attained by a production/purchase management
processing system, comprising a master production
schedule which describes a production planning of each
of a plurality of kinds of products independently for
each period, a product construction/item master which
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describes information related to parts which form the
product for each of the products, a stock/remaining
order information source which describes stock quan-
tity and remaining orders for items, where the items
respectively represent the product or the part, a pro-
duction planning processor for reading the contents of

the master production schedule, the product construc-
tion/item master and the stock/remaining order infor-

mation source, and for outputting a purchase planning
order and a production planning order which are gener-
ated based on the read contents, where the purchase
planning order satisfies a required number of an arbi-
trary item by purchase and the production planning
order satisfies a required number of an arbitrary item by
production, and a with-strings reorganization processor
for outputting a with-strings production planning order
for each of the products having as its constituent ele-
ment an item for which the production planning order is
output from the production planning processor. The
with-strings production planning order is output for at
least one item which is included in the production plan-
ning order based on processes carried out in the produc-
tion planning processor and the with-strings reorgani-
zation processor. According to the production/pur-
chase management processing system of the present
Invention, it is possible to form an appropriate with-
strings production planning order in a form in which
the item requiring the with-strings classification is speci-
fied. In other words, it is possible to easily select the
MRP system and the project order system. In addition,
1t 1s possible to enjoy the advantageous features of both
the MRP system and the project order system.

The objects of the present invention are also attained

by a production/purchase management processing
method comprising the steps of (a) reading the contents
of a master production schedule, a product construc-
tion/item master and a stock/remaining order informa-
tion source so as to generate a purchase planning order
and a production planning order based on the read
contents, the master production schedule describing a

production planning of each of a plurality of kinds of

products independently for each period, the product
construction/item master describing information re-
lated to parts which form the product for each of the
products, the stock/remaining order information source
describing stock quantity and remaining orders for
items, the items respectively representing the product
or the part, the purchase planning order satisfying a
required number of an arbitrary item by purchase, the
production planning order satisfying a required number
of an arbitrary item by production, and (b) generating a
with-strings production planning order for each of the
products having as its constituent element an item for
which the production planning order is generated,
where the with-strings production planning order is
generated for at least one item which is included in the
production planning order based on processes carried
out in the steps (a) and (b).

Other objects and further features of the present in-
vention will be apparent from the following detailed
description when read in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

 FIGS. 1A through 1C are diagrams for explaining the
concept of the MRP system;

FIG. 2 is a diagram for explaining the processing of
the MRP system;
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4

FIG. 3 is a diagram for explaining the operating prin-
ciple of a production/purchase management processing
system according to the present invention;

FIG. 4 is a flow chart for explaining an embodiment
of the production/purchase management processmg

system according to the present invention;
F1G. 5A shows a format of a planning order shown in

FI1G. 4;

FIG. 5B shows a format of a required table shown in
FIG. 4,

FIG. 5C shows a format of a with-strings production
planning order after reorganization; and

FI1G. 6 is a system block diagram showing an embodi-

ment of a system for carrying out the process shown in
FIG. 4.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

First, a description will be given of an operating
principle of a production/purchase management pro-
cessing system according to the present invention, by
referring to FIG. 3. In FIG. 3, those parts which are the
same as those corresponding parts in FIG. 2 are desig-
nated by the same reference numerals.

FI1G. 2 shows a production planning processor 1
which carries out a production planning process for
each item, a master production schedule 2 which is
made up of the schedules for the products A, X and Y,
a product construction/item master 3 for storing infor-
mation related to items which are required when obtain-
ing each product, stock/remaining order information 4
for supplying information related to the present stock
quantity and the remaining orders for each item, a pur-
chase planning order § for satisfying a required number
of an arbitrary item by purchase, and a production plan-
ning order 6 for satisfying a required number of an
arbitrary item by production. The above elements 1
through 6 are the same as those shown in FIG. 2. How-
ever, in the present invention, the following additional
elements 7 and 8 are provided which are the with-
strings reorganization processor 7 and the with-strings
production planning order 8.

Based on the contents of the master production
schedule 2 and the product construction/item master 3,
it 1s possible to know which items are required and how
many are required. Hence, the purchase planning order
S and/or the production planning order 6 is/are output
from the production planning processor 1 for each item
by considering the stock/remaining order information 4
for each item.

With regard to an item for which the production
planning 1s to be considered under the with-strings state
so as to correspond to the project order system, the
contents of the production planning order 6 for this item
is supplied to the with-strings reorganization processor
7 to output the with-strings production planning order
8. ~

The item refers to the product or the part which
forms the product.

For the case shown in FIGS. 1A through 1C, for
example, the with-strings production planning order 8
which corresponds to the schedules shown in FIG. 1C
1s obtained for the production planning order 6 which
corresponds to the schedule for the part B shown in
FI1G. 1B by considering the contents of the product
construction/item master 3.

Next, a description will be given of an embodiment of
the production/purchase management processing sys-
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tem according to the present invention, by referring to
FIG. 4. FIG. 4 shows the process of the with-strings
reorganization processor 7 in this embodiment.

The master production schedule 2 is obtained in the
form of the schedule shown in FIG. 1B. In addition, the
information related to the constituent items shown in
FIG. 1A 1s obtained from the product construction-
/1tem master 3. For the sake of convenience, the stock-
/remaining order information 4 will be neglected in the
following description. |

When obtaining the w1th-str1ngs production planmng
- order 8 for the part B, it is possible to know the follow-
ing from the information shown in FIG. 1A. That is, (i)
the part B is an item in the second level of the product
A, (1) the part B is an item in the second level of the

product X, (ii1) the part B is an item in the third level of

the product Y, (iv) the lowest level in which the part B
exists is the third level for all the products A, X and Y.

By taking the above into consideration, the produc-
tion planning processor 1 shown in FIG. 3 forms plan-
ning orders for all related items, that is, the products A,
X and Y and the parts B, P, Q and C.

FIG. SA shows a format of a planning order shown in
FIG. 4. FIG. 5B shows a format of a required table
shown in FIG. 4. In addition, FIG. §C shows a format
of a with-strings production planning order after reor-
ganization.

The planning order 10 shown in FIG. 5A includes an
item number of the concerned item, an order number
which is uniquely assigned in one-to-one correspon-
dence with the item number, a starting time, a delivery
time and a production number. The planning order 10
additionally includes a low level code which indicates a
~ lowest level in which the item (part) exists, that is, the
third level in the case of the part B described above, and
an arrangement classification which instructs whether
or not the with-strings production planning order 8 is to
be output. The arrangement classification indicates
whether arrangements for a certain intermediate prod-
uct are to be made in a sequence dependent on the levels

of work orders or dependent on the appointed date of

delivery, independently of the levels of work orders.
The additional information, name]y, the low level code
and the arrangement classification, is obtained from the
product construction/item master 3. The strings are
attached i1n the case of a with-strings arrangement,

while no strings are attached in the case of an allocation

arrangement.

The planning order 10 shown in FIG. 5A is prepared
for each item as described above, and the process shown
in FIG. 4 starts. |

A step S1 shown in FIG. 4 arranges the planning
orders 10 in sequence from the highest product constit-
“uent level. In other words, in the case shown in FIG.

6

the planning order for the product A, for example, the
judgement result 1in the step S3 is NO and the process

~ advances to a step S4.
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The step S4 checks whether the arrangement classifi-
cation in the additional information of the planning
order 10 instructs the with-strings arrangement or the
allocation arrangement. For example, the arrangement
classification instructs the allocation arrangement in the
case of the planning order for the product A. On the
other hand, the arrangement classification instructs the
with-strings arrangement in the case of the planning
orders for the part B(A), the part B(X) and the part
B(Y). The process advances to a step S§ when the allo-
cation arrangement is detected in the step S4, while the
process advances to a step S9 when the with-strings
arrangement is detected in the step $4.

In a case where the planning order for the product A
1s being processed, the step S5 generates the planning
order for the product A as it is as the with-strings pro-
duction planning order 30 after the reorganization. Of
course, a parent work order number, a top level work
order number (final assembly work order number) and
the allocated stock shown in FIG. S5C are added.

The parent work order number is an assembling order
which uses the intermediate products or parts for which
the arrangements are made by the purchase order or the

- assembling order. The top level work order number is
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1A, the planning orders 10 are arranged in sequence of 55

the planning order for the product A, the planning
order for the product X, the planning order for the
product Y, the planning order for the part B(A), the
planning order for the part P(A), the planning order for
the part B(X), . . ., the planning order for the part Q(Y),
. . . , the planning order for the part C(A), ..., and the
planning order for the part B(Y). The planning orders
10 are processed in this sequence.

‘A step S2 successively reads the planning orders 10 in
sequence. A step S3 checks whether or not the process
is ended for all the planning orders 10. The process ends
in a step S8 when the judgement result in the step S3 is
YES. However, when the process is simply ended for

635

the number of an order which assembles the final prod-
uct, and from the point of view of forming the product,
the top level work order number is the number of an
order which assembles the top level product. The allo-
cated stock is the quantity or number which is appropri-
ated for the stock in order to satisfy the needs for a
certain item, and is not newly produced.

After the step S5, a step S6 investigates the planning
orders occupying subordinate positions relative to the
planning order which is being processed, so as to deter-
mine whether or not there exists a subordinate planning
order having the with-strings classification. In the case
where the planning order for the product A is being
processed, for example, the subordinate planning order
for the part B(A) has the with-strings classification.

A step 87 forms a required table 20 shown in FIG. 5B
for the part B(A) which has the with-strings classifica-
tion. In the case of the part B(A), the required table 20
includes (1) B(A) as the item number, (i) the order num-
ber for the product (item) A as the parent work order
number, (111) the order number for the product (item) A
as the top level work order number, (iv) the first, sec-
ond and third weeks as the required time, and (v) the
number of required parts B(A) as the required number
in correspondence with each required time.

After the step S7, the process returns to the step S2 to
read the planning orders for the product X. In this case,
the process advances from the step S3 through the step
S7, and the process returns to the step S2 after the re-
quired table 20 for the part B(X) is formed.

Next, the planning orders for the product Y are read
in the step S2. In this case, the process advances from
the step S3 through the step S7 and the process thereaf-
ter returns to the step S2, but no required table 20 is
formed yet for the part B(Y).

Then, the planning orders for the part B(A) is read,
and the process advances to the step S9 via the steps S3
and S4. The step S9 reads the contents of the previously
formed required table 20 for the part B(A). A step S10
subtracts the number written in the required table 20 for
the part B(A) from the number in the previously formed
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production planning order 6 for the part B shown in
FIG. 3. Thereafter, a step S11 forms a planning order 30
after reorganization shown in FIG. 5C for the part
B(A). The process then advances to the step S6. In this
case, the step S6 investigates the subordinate planning
orders for the part C(A) occupying subordinate posi-
tions relative to the planning order for the part P(A)
which is being processed, and it is detected that no
subordinate planning order having the with-strings clas-

sification exists. Hence, the process returns to the step
S2.

10

Thereafter, the planning orders for the part P(A) are

processed, and the process returns to the step S2 via the
steps S3 through S7. During this time, the subtraction is
carried out in the step S10, and the step S11 forms the
planning order 30 after reorganization for the part B(X)
shown in FIG. 5C.

After the planning orders for the part B(Y) are pro-
cessed similarly as described above, the judgement re-
sult in the step S3 becomes YES, and the process ends in
the step S8.

The process shown in FIG. 4 may be carried out on
a system shown in FIG. 6. In FIG. 6, the system in-
cludes a central processing unit (CPU) 50, a random
access memory (RAM) 5§51 and a read only memory
(ROM) 52 which are coupled via a bus line 53. The
CPU 50 reads programs prestored in the ROM 52 via
the bus line §3, and stores the results of the operations
into the RAM 51 via the bus hine 53.

Therefore, according to the present invention, it is
possible to form an appropriate with-strings production
planning order in a form in which the item requiring the
with-strings classification is specified. In other words, it
1s posstble to easily select the MRP system and the
project order system. In addition, it is possible to enjoy
the advantageous features of both the MRP system and
the project order system.

Further, the present invention is not limited to these
embodiments, but various variations and modifications
may be made without departing from the scope of the
present invention.

What 1s claimed is:

1. A production/purchase management processing
system comprising:

a master productton schedule which describes a pro-

duction planning of each of a plurality of kinds of

products independently for each period;

a product construction/item master which describes
information related to parts which form the prod-
uct for each of the products;

a stock/remaining order information source which
describes stock quantity and remaining orders for
items, said items respectively representing the
product or the part;

a production planning processor for reading the con-
tents of said master production schedule, said prod-
uct construction/item master and said stock-
/remaining order information source, and for out-
putting a purchase planning order and a production
planning order which are generated based on the
read contents, said purchase planning order satisfy-
ing a required number of an arbitrary item by pur-
chase, said production planning order satisfying a
required number of an arbitrary item by produc-
tion; and

a reorganization processor for outputting a reorgani-
zation production planning order for each of the
products having as a constituent element thereof an
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item for which the production planning order is
output from said production planning processor,
wherein said reorganization production planning
order is output for at least on item which is in-
cluded 1n the production planning order based on
processes carried out in said production planning
processor and said reorganization processor.

2. The production/purchase management processing
system as claimed in claim 1, wherein said reorgani-
zation processor generates a processing planning order
which includes at least an item number of a concerned
item, a delivery time, a production number and addi-
tional information received from said product construc-
tion/item master, said additional information including
at least an arrangement classification which instructs
whether or not the reorganization production planning
order i1s to be output, said reorganization processor
carrying out the process with respect to those items for
which the arrangement classification is given and gener-
ating the reorganization production planning order
based on the processing planning order.

3. The production/purchase management processing
system as claimed in claim 2, wherein said processing
planning order further includes an order number which
1s uniquely assigned in one-to-one correspondence with
the item number and a starting time.

4. The production/purchase management processing
system as claimed in claim 1, wherein said reorgani-
zation processor generates a processing planning order
which includes at least an item number of a concerned
item, a delivery time, a production number and addi-
tional information received from said product construc-
tion/item master, said additional information including
at least a low level code which indicates a lowest level
associated with a concerned item in a hierarchical struc-
ture of the product which is formed by parts in one or
a plurality of levels of the hierarchical structure and an
arrangement classification which instructs whether or
not the reorganization production planning order is to
be output, said reorganization processor carrying out
the process with respect to those items for which the
arrangement classification 1s given in a sequence start-
ing from the item in a highest level of the hierarchical
structure and generating the reorganization production
planning order based on the processing planning order.

S. The production/purchase management processing
system as claimed in claim 4, wherein said processing
planning order further includes an order number which
is uniquely assigned in one-to-one correspondence with
the item number and a starting time.

6. The production/purchase management processing
system as clatmed in claim 1, wherein said reorgani-
zation processor generates a processing planning order
which includes at least additional information received
form said product construction/item master, said addi-
tional information including at least a low level code
which indicates a lowest level associated with a con-
cerned item in a hierarchical structure of the product
which is formed by parts in one or a plurality of levels
of the hierarchical structure, said reorganization proces-
sor carrying out the process with respect to those items
in a sequence starting from the item in a highest level of
the hierarchical structure and generating the reorgani-
zation production planning order based on the process-
ing planning order.

7. A production/purchase management processing
method comprising the steps of?:
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~ (a) reading the contents of a master production sched-
ule, a product construction/item master and a
stock/remaining order information source so as to
generate a purchase planning order and a produc-
tion planning order based on the read contents, said
master production schedule describing a produc-
tion planning of each of a plurality of kinds of
products independently for each period, said prod-
uct construction/item master describing informa-
tion related to parts which form the product for
each of the products, said stock/remaining order
information source describing stock quantity and
remaining orders for items, said items respectively
representing the product or the part, said purchase
planning order satisfying a required number of an
arbitrary item by purchase, said production plan-
ning order satisfying a required number of an arbl-
trary item by production; and

(b) generating a reorganization production planning
order for each of the products having as a constitu-
ent element thereof an item for which the produc-
tion planning order 1s generated,

said reorganization production planning order being
generated for at least one item which is included in
the produ'ction planning order based on processes
carried out in said steps (a) and (b).
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8. The production/purchase management processing

method as claimed in claim 7, wherein said step (b)
generates a processing planning order which includes at
least an item number of a concerned item, a delivery

‘time, a production number and additional information
~ read from said product construction/item master, said

additional information including at least an arrangement

classification which instructs whether or not the reorga-
nization production planning order is to be generated
said step (b) carrying out the process with respect to

those items for which the arrangement classification is
- given and generating the reorganization production
planning order based on the processing planning order.
- 9. The production/purchase management processing
method as claimed in claim 8, wherein said processing
planning order further includes an order number which
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10
is uniquely assigned in one-to-one correspondence with
the item number and a starting time.

10. The pmductlon/purchase management process-
ing method as claimed in claim 7, wherein said step (b)
generates a processing planning order which includes at
least an item number of a concerned item, a delivery
time, a production number and additional information
read from said product construction/item master, said
additional information including at least a low level
code which indicates a lowest level associated with a
concerned item in a hierarchical structure of the prod-
uct which is form ed by parts in one or a plurality of
levels of the hierarchical structure and an arrangement
classification which instructs whether or not the reorga-
nization production planning order is to be generated,

~said step (b) carrying out the process with respect to

those items for which the arrangement classification is
given in a sequence starting from the item in a highest
level of the hierarchical structure and generating the

'reorgamzatmn production planning order based on the

processing planning order.

11. The production/purchase management process-
ing method as claimed in claim 10, wherein said pro-
cessing planning order further includes an order num-
ber which is uniquely assigned in one-to-one correspon-

dence with the item number and a starting time.

12. The productlon/purchase management process-
ing method as claimed in claim 7, wherein said step (b)
generates a planning order which includes at least addi-
tional information read from said product construction-
/item master, said additional information including at
least a low lever code which indicates a lowest level
associated with a concerned item in a hierarchical struc-
ture of the product which is formed by parts in one or
a plurality of levels of the hierarchical structure, said
step (b) carrying out the process with respect to the
items in a sequence starting from the item in a highest
level of the hierarchical structure and generating the
reorganization production planning order based on the

processing planning order.
% * % *x X%
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